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ABSTRACT
Burrows, Lauren Elizabeth. PhD. The University of Memphis. August 2014. The
Learning of Phonetic Flap by English Language Learners: Data from Kindergarten and
Fourth Grade. Major Professor: D. Kimbrough Oller, PhD.
Little is known about the learning of allophonic variations by second-language
learners. Accurate production of allophonic variants depends on the context in which a
sound occurs. The flap, an allophone of English and a phoneme of Spanish, is used in
different environments in English and Spanish. Given these differences, how do young
English language learners (ELLs) address allophonic variation as presented by flap? This
dissertation includes two papers that examine the learning of phonetic flap during
elementary school.
In the first paper, flap production by ELLs in kindergarten whose first language was
Spanish was examined. The allophonic status of flap in English and phonemic status in
Spanish suggest ELLs could experience negative transfer in learning. If so, they might
show Spanish-like errors on flap in English. Thirty ELLs, 30 English monolinguals, and
29 Spanish monolinguals participated. A significant interaction indicated more t/d
substitutions in English and more SemiVowel/liquid substitutions in Spanish,
contradicting the expectation of negative transfer. We concluded that ELLs at early
kindergarten rapidly adapted to English patterns of flap production even though the two
languages conflict in phonemic/allophonic status of flap. ELLs also were more accurate
at producing flap in Spanish than English.
Minimal negative transfer of phonetic/allophonic characteristics of flap between
Spanish and English revealed in the first paper suggested that children learning a second
language adapt quickly to allophonic variation in the new language. In the second paper,

iv

flap production was studied longitudinally in 20 of the ELLs from the prior study, with
data from early kindergarten, late kindergarten, and fourth grade. Comparisons were
made to English monolinguals. Patterns of flap production were surprisingly similar
across test dates for monolinguals and ELLs in English. By fourth grade, the ELLs’ use
of flap in both Spanish and English was overwhelmingly correct, and the pattern of errors
was similar for ELLs and monolinguals.
Overall, learning of the proper use of phonetic flap was rapid for young Englishlanguage learners, suggesting they quickly acquired an implicit understanding of flap’s
association with t and d in English. These results offer new perspectives on how the two
languages of bilingual children interact phonologically.
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PREFACE
Chapter 2 is in submission as a manuscript to Applied Psycholinguistics. Its authors
are Lauren Burrows, Linda Jarmulowicz, Corinna A. Ethington, and D. Kimbrough Oller.
Chapter 3 is in submission as a manuscript to Clinical Linguistics and Phonetics. Its
authors are Lauren Burrows, Linda Jarmulowicz, Corinna A. Ethington, and D.
Kimbrough Oller.
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Chapter 1
General Introduction
Each language is unique in its phonological and phonotactic systems. The speech
sounds or phonemes of every language can be combined in certain ways to form words,
and sound production is influenced by phonetic context. For example /p/ in pot is
produced differently than /p/ in spot. Similarly, /æ/ is articulated differently in cat versus
can. These differences in production are explained by allophony. Allophony is the
property by which phonemic elements are produced differently in different phonetic
environments. Allophonic variation is also language specific. Specific sounds may be
shared across languages, while others are exclusive to one language. An example of a
shared sound across English and Spanish is the “flap.” In English, flap occurs in words
such as water and ready. In Spanish, flap can occur as the final sound in flor, the sound in
between the two vowels of cura, as well in the consonant cluster of tarde. This sound is
phonemic in Spanish and allophonic in English. Its production is necessitated by
particular phonetic environments and those environments differ in each language.
The occurrence of the flap sound in these particular phonetic environments could
present challenges for young children whose first language is Spanish as they begin to
acquire English in school. In the United States, Spanish is the second most commonly
spoken language and many Spanish-speaking children enter school without much English
experience. Prior research has demonstrated evidence of transfer from Spanish to English
in the speech of young children learning English within the domains of phonology as well
as vocabulary, a process by which elements of Spanish that also occur in English are
simply adopted in English (Fabiano-Smith & Goldstein, 2010; Nagy, García,
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Durgunoglu, & Hancin-Bhatt, 1993). However, little is known about how young children
navigate allophonic variation across languages.
Allophonic variation is not only important for oral language production, but may be
influential for literacy as well. Young school-age children become readers and spellers in
elementary school. Their success in reading and spelling is aided by their knowledge of
grapheme-phoneme relationships (Ehri, 2000), connecting sounds with letters. Given the
large numbers of Spanish-speaking children in English-only schools with an established
Spanish phonological system, studying production of English phonetic flap may reveal
young children’s adaptability to allophonic variation and their ability to recognize
English flap’s relationship to the graphemes t and d.
This dissertation addresses a salient gap in research on bilingual language
development by examining allophonic variation presented by phonetic flap within the
context of two related papers (both in submission). The first paper explores flap
production by English language learners (ELLs) whose first language is Spanish. The
children, who had varying degrees of prior exposure to English, were tested in the early
months of kindergarten. Productions were elicited via a single-word repetition task in
each language. All productions were transcribed phonetically. Accuracy, sound
substitutions, and deletions were examined in Spanish and English to address possible
instances of transfer or interaction between the languages and to provide insight into
young ELLs’ abilities to understand allophonic variation. Comparisons to Spanish
monolinguals and English monolinguals were made as well.
The second paper is a follow-up study of the first paper. It explores allophonic
variation longitudinally. A subset of the ELLs included in the first paper completed
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follow-up testing in late kindergarten and fourth grade. Children completed the same
single word repetition task as before in both Spanish and English. This paper also
provides insight into possible effects on Spanish language abilities in children receiving
English only instruction at school. Accuracy, sound substitutions, and deletions were all
examined and comparisons were made to English monolingual peers at each test date
(early kindergarten, late kindergarten, and fourth grade). Patterns of production were
analyzed to determine how the young ELLs resolved the allophonic/phonemic differences
between Spanish and English
Overall, these two papers examine allophonic variation by investigating one
phonemic/allophonic contrast between Spanish and English. Based on the evidence in
these two papers, acquisition of allophonic variation occurs implicitly and apparently
quickly. Understanding phonological development, including allophony, is important for
oral production in ELLs and has implications for reading and spelling, especially as
young children move through elementary school. This examination of flap production by
ELLs adds to the literature on Spanish-English bilingual language development,
especially by providing a new view of interactions of the two languages in bilingual
children. This work with typically developing bilingual children may further serve as a
source for comparison of phonetic flap production by children with speech and language
disorders.
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Chapter 2
Allophony in English Language Learners: The Case of Flap in Spanish and English
Introduction
As of 2011, the American Community Survey (ACS) (US Census Bureau, 2012)
reported over 50 million Hispanics living in the US, an increase of over 47% since 2000.
More than 60% of Hispanics were reported to speak Spanish, although more than half
reported speaking English “very well,” suggesting that Spanish-English bilingualism is
extremely common in the US. Further analysis of the census data suggests that Spanish is
by far the most commonly spoken language other than English in the US, with more than
33 million speakers (Ortman & Shin, 2011).
More than 10 million of the Hispanics in the census were under the age of 9 and more
than 5 million were under 5. Such a large number of Hispanics in schools, a substantial
proportion of whom begin in kindergarten with Spanish as their only or their primary
language provides an opportunity for scientific investigation of early second language
learning and to study of bilingual language development in school children, so that
researchers and teachers alike can develop a greater understanding of the potential
challenges faced by young bilingual learners.
Thus, it is not surprising that research on Spanish-English bilingualism in the United
States has experienced rapid growth in recent years. Educational issues have been at the
forefront of this work, with considerable attention having been paid to appropriate
methods of teaching for children who enter school with little command of English (Oller
& Eilers, 2002; Ramirez, Yuen, Ramey, & Pasta, 1991). In addition, there has been
considerable attention to specific linguistic challenges faced by young Spanish speakers
who must learn English in school. While some have studied vocabulary acquisition (e.g.,
4

Uccelli & Páez, 2007; Umbel, Pearson, Fernández, & Oller, 1992), others have focused
on the interactions that occur between the two phonologies as they are learned (e.g.,
Fabiano-Smith & Goldstein, 2010; Goldstein & Washington, 2001).
Phonological Development in Spanish-English Bilinguals
The study of phonological development in young Spanish-English bilinguals has
revealed evidence of both positive and negative transfer. Positive transfer occurs when
elements acquired in L1 are similar enough to those of L2 to be utilized in L2 with little
or no modification. In contrast, negative transfer or “interference” occurs when elements
of L1 are not sufficiently similar to transfer, but still slow down the process of acquisition
of L2 elements (Gass & Selinker, 1993; Kroll & Stewart, 1994; MacWhinney, 1999).
Durgunoglu, Nagy, and Hancin-Bhatt (1993) and Cobo-Lewis, Eilers, Pearson, and
Umbel (2002) found evidence of positive transfer in phonological awareness across the
languages of bilingual children. Fabiano-Smith and Goldstein (2010) found that SpanishEnglish bilinguals exhibited phonological skills that were similar to those of their
monolingual peers. When tested in English, the bilinguals’ overall consonant accuracy
was not significantly different from that of monolingual English speakers. However, in
Spanish, overall consonant accuracy was significantly higher for the Spanish
monolingual children as compared to the bilinguals.
Gildersleeve-Neumann, Kester, Davis, and Peña (2008) found indirect evidence of
negative transfer in the bilingual population they studied. Their study of three-year-old
Spanish-English speaking children found lower rates of speech intelligibility as compared
to English monolingual peers. The bilingual children produced more consonant and
vowel errors overall and exhibited more uncommon phonological patterns than their
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monolingual peers in English. This study and the one by Fabiano-Smith and Goldstein
(2010) have offered insight into how young bilingual children acquire phonology in
comparison to monolingual peers; however, similar to the monolingual investigations,
their sole focus has been the production of phonemes. Languages also include allophones,
which are context-specific variants of phonemes. Knowledge of these sounds and an
understanding of when to produce them is not only important for oral language, but for
literacy as well.
Phonological and Allophonic Differences between English and Spanish
In spite of the fact that both English and Spanish are Indo-European, their phonologies
are sharply distinct, suggesting that L2 (second-language) learning of English phonology
by L1 (first-language) Spanish children may be a major task. One problem is that the
phonology of English involves substantially more contrastive elements than Spanish. For
example, English phonotactics allows many syllables with final consonants, and
consonant clusters occur in a wide variety of contexts, whereas Spanish is a language
where syllable-final consonants and consonant clusters are quite constrained and
comparatively rare in the lexicon. Further, the phonemic vowel inventory of English is
more than twice as large as that of Spanish, and the English phonemic consonant
inventory is 25% larger than the Spanish phonemic consonant inventory. As a result, the
inventory of phonotactically well-formed syllables in English is more than 10 times
larger than that of Spanish.
These facts are well known, but it is less well recognized that English may also
present a challenge to Hispanic learners because the allophonic variations of the two
languages are also considerably different. Allophony is the property of phonologies by
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which phonemic elements are phonetically realized differently in different environments.
The phonological environment in which a specific phoneme occurs governs the use of a
particular allophone. English has extensive allophonic variation, and many English
phonemes, including consonants, vowels, and diphthongs have multiple allophones. For
example, the nasalized variant of the /æ/ vowel of English is used in the word pants
whereas /æ/ is produced without nasalization in cat. English phonemic vowels also vary
dramatically under the influence of lexical stress changes, with many appearing as schwa
under low stress (note variation of the first vowel in parent/parental). Similarly, in top
the /t/ phoneme is phonetically realized as [tʰ], while the same phoneme is produced as [t]
in faulty and as [Ɂ] in mountain. These examples illustrate only a few of the many
allophonic variants corresponding to the phonemes of English.
Spanish allophony is comparatively simple, which is to say that phonemes tend to
have a more limited set of allophones than do English phonemes. One sign of the more
limited allophony in Spanish is that the five-vowel system is relatively crisply
implemented as five phonetic elements across a wide variety of contexts. The more
limited types of allophonic variation in Spanish can also be exemplified by relatively few
notable changes in consonant phonemes across environments. Particularly notable
examples are that the phoneme /ɡ/ is realized as [ɡ] in gozar (to enjoy), but as the spirant
allophone [ɣ] in intervocalic position of bigote (mustache). Another phonetically related
example, demonstrated in the V_V position is the transformation of /d/ into the spirant
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allophone [ð] in the second consonant of dedo (finger), while the initial position
consonant is realized as [d].
A particularly interesting case of difference between English and Spanish concerns the
“flap” or “tap” sound [ɾ], which has phonemic status in Spanish, but only allophonic
status in English. In English, in medial position, when stress occurs on the preceding
syllable, /t/ or /d/ usually becomes a flap as in body [bɑɾi] or party [pɑɻɾi]. In Spanish,
flap is often classified as a rhotic sound and is thus treated as related to the trill [r] as in
perro (dog) (Olsen, 2012); however, it is produced in pero (but) by a single tap of the
tongue at the alveolar ridge, much as in the case of allophonic [ɾ] in English. Unlike in
English, flap is not limited to a specific environment in Spanish. It occurs intervocalically
as in cura (priest) or muros (walls), word finally as in comedor (dining room), and in
consonant clusters as in tarde (late) or sartén (skillet). In certain dialects of Spanish, such
as Puerto Rican, the flap phoneme can occur as [l], for example, in carta (letter),
pronounced [kalta].
Given the conflicting status of flap in English and Spanish, it is uncertain in what
ways young Hispanic children learning English as L2 will treat the element in English.
Since flap is presumed to be a rhotic element in Spanish, it seems possible that the
English flap would be treated as an r-like element, and not be associated with the stops,
/t/ and /d/. If such negative transfer were to occur, one would predict L2 errors where
phonemic r’s of English words might be replaced by flap or even target English flaps
might alternate with r’s. But assuming the same negative transfer, one would not expect
words that include allophonic flaps in English to be replaced by [t] or [d]. If such
8

negative transfer were to occur in early L2 learning of English, it would suggest that
children may begin the task of learning a new language by attempting to apply L1
phonemics rather directly to the superficial phonetic facts presented to them by L2, not
recognizing the allophonic variants in L2 as members of an L2 phonemic class, but
rather, assigning them to the closest L1 phonemic element. Such negative transfer could
also have consequences in learning to read in English, as we shall consider below.
Although allophonic variation has been empirically examined in adults for generations
(Bloomfield, 1914; Gleason, 1955), and there has been particular attention in laboratory
research to perception studies (e.g., Peperkamp, Pettinato, & Dupoux, 2003; Shea &
Curtin, 2010), the literature is much more limited in examination of allophonic variation
in children (see however, Hohne & Jusczyk, 1994). A particularly salient gap is in the
study of production of allophones in children. In addition, there has been no exploration
of allophony learning in children whose L2 possesses an especially complex allophonic
system, such as English (Hayes, 2008). The present work represents a beginning to help
fill this gap.
Interaction between Languages and the Possible Role of Allophony in literacy
Allophony is not explicitly taught to children nor is it usually taught to individuals
acquiring a new language. It seems likely that interactions between L1 and L2 occur
regarding allophony, since interactions between the two languages of bilinguals have
been illustrated in numerous linguistic domains (Cobo-Lewis et al. 2002; Cummins,
1979; Flege, 1991; Flege & Davidian, 1984; Hernández, Bates, & Avila, 1994; Kohnert,
Bates, & Hernández, 1999). It also seems likely that interactions of allophony may play a
role as young children begin to read and spell. Children with emergent literacy skills need
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not only to be aware of the sounds in their language, but to have an awareness of how
these sounds are represented by letters or graphemes. Ehri (2000) suggested that
knowledge of grapheme-phoneme relations is critical for reading, while phonemegrapheme relations are essential for spelling. Children, who are learning to read in
English, have to decode words that are pronounced with flap, but are spelled with t or d,
such as water or body. They will also have to learn to spell these words and may realize
that while both contain the same flap sound; one is spelled with t and the other with d.
For L1 Spanish learners of L2 English, this process may be complicated by the
conflicting status of flap across the two languages.
Although bilinguals sometimes acquire two languages simultaneously from birth, it is
often the case that a bilingual child acquires languages sequentially. This is often the
circumstance for young children entering US schools. They have acquired their family’s
home language and formal English exposure begins in kindergarten. Acquisition of
English by such learners will be influenced by L1 experiences and knowledge.
Interactions between the two languages are common, as elements of one language
influence elements of the other. The widely accepted idea that bilingual children cannot
be simply treated as if they have two separate monolingual capabilities (e.g., Grosjean,
1989) is especially important given that children learning L2 in school not only acquire a
new language, but acquire academic skills in the new language as well.
Oral language provides underpinnings for literacy. Bialystok (2006) suggested that
being bilingual impacts the way children become literate and that a phonological
foundation proves critical for development of these skills. She proposed that L1 oral
proficiency influences oral proficiency in L2. If children demonstrate strong oral
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language skills in L1, it is likely that they will also become proficient in L2. She cited
several studies (e.g., Rosenbaum & Pinker, 1983; Umbel et al., 1992) in which
vocabulary acquisition occurred at a slower pace for bilinguals than monolingual
children, suggesting that bilingual learners may require more time to become proficient in
L2. She also indicated that concepts and attentional processes present in L1 influence
language specific concepts and strategies in L2, including an understanding of how
reading works.
Studies of bilingual children have revealed that they, like monolingual children,
acquire awareness that print is used symbolically to convey meaning and that letters are
used to represent various sounds (e.g., Bialystok, 1997). Children who already possess
this knowledge in L1 are capable of transferring these skills to L2. Finally, Bialystok
(2006) linked metalinguistic/metacognitive awareness in L1 to L2 phonological
awareness. Having a conscious understanding of how L1 functions appears to support
bilingual children’s learning of L2, including their development of phonological
awareness, which comprises the ability to think about and manipulate sounds. These
skills allow children to develop awareness of how words are composed of specific
sounds, which can be combined into unique patterns. Knowledge of these sounds serves
as a foundation for decoding new words while reading and generating spellings of words.
Chiappe, Sigel, and Gottardo (2002) also explored reading skills in young bilingual
children. Performance on literacy and phonological and language processing tasks was
measured during two kindergarten dates. Comparisons were made to native Englishspeaking children. Results indicated that native speakers outperformed the bilingual
children on all of the tasks, but literacy skills appeared to develop similarly for all of the
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children as significant growth in literacy was observed from November to May. Overall,
it was observed that bilingual children from various language backgrounds demonstrated
comparable performance to native English speakers on letter identification, spelling, and
word recognition tasks in kindergarten. These findings suggest that even children who are
acquiring two phonologies are able to successfully complete English literacy tasks. In
addition, Chiappe et al. (2002) reported that phonemic awareness was correlated with
literacy skill by the end of kindergarten for both the bilingual and native Englishspeaking children.
Purpose of Current Study
Given the differing allophonic structures of English and Spanish, the importance of a
strong phonological foundation to later literacy, and the potential for evidence of negative
transfer in a case of cross-language phoneme/allophone conflict, we explored the
potential interaction between English allophone [ɾ] and Spanish phoneme /ɾ/ in SpanishEnglish bilingual learners in the early months of kindergarten. Specifically, we wanted to
investigate the allophony conflict presented by Spanish and English flap in young
Spanish-speaking children learning English. To accomplish this goal, a comparison of
flap production by Spanish-English bilingual learners was made to Spanish-speaking
monolingual children and English-speaking monolingual children. The research questions
were driven by interest in whether Spanish-speaking second language learners can adapt
to learning English allophony given the conflicts described above, even in the first
semester of kindergarten. Given that flap can occur in multiple environments in Spanish,
but its use is limited in English, it seemed plausible that young English-language learners
(ELLs) could have difficulty achieving high levels of accuracy and might evidence
12

negative transfer in their productions of English flap. The research questions included: 1)
In which language were the ELLs’ flap productions more accurate, Spanish or English?
2) Did the substitution patterns, reflecting assignment of allophones to phonemic
categories, exhibited by the ELLs mirror the substitution patterns used by the
monolingual children in each language? If the answer to the second question is yes, it
would suggest relatively rapid learning of L2 allophony, with little negative transfer from
L1.
Method
Participants
Eighty-nine children, ranging in age from 57-85 months (Mean: 71.1 mos; SD: 6.7
mos) participated, in the present study. The participants included 30 English language
learners (ELLs), 30 English-speaking monolinguals and 29 Spanish-speaking
monolinguals (Table 1). To gather demographic data, parents of the ELLs and English
monolinguals completed questionnaires regarding: (a) child’s birth country, (b) child’s
age of arrival in USA, (c) child’s age of first exposure to English, (d) child’s preschool
attendance, (e) language of preschool instruction, and (f) mother’s level of education.
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Table 1
Demographic information
Language Group
English Language

English

Spanish

Monolinguals

Monolinguals

30

30

29

Gender

20 F, 10 M

17 F, 13 M

8 F, 21 M

Mean Age

67 months

68.4 months

78.1 months

11 Mexico, 19

30 USA

29 Mexico

n/a

n/a

n/a

n/a

Learners
Total

Birth country

USA
Mean arrival age in USA

35.5 months
(n = 11)

Mean age of first exposure to

42.8 months

English

(n = 23)

Mean mother education level

7.5 years

12 years

NR

Preschool attendance

9 Y, 21 N

15 Y, 13 N,

NR

2 NR
Preschool language

4 E/S; 4 E; 1 NR

English

NR

Note. F = female, M = male, Y = yes, N = no, n/a = not applicable, NR = not reported,
E = English, S = Spanish

English Language Learners
Children in the English language learners (ELLs) group (M = 67 mos; SD = 3.7 mos)
were enrolled in kindergarten at one of two public elementary schools in Memphis, TN.
All the ELLs were of Hispanic origin. Nineteen children were born in the United
States, and 11 were born in Mexico with various arrival dates reported. One child each
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arrived at 6 months, 12 months, and 24 months. Four children arrived at 3-years-old.
Three children arrived at 4-years-old and one child arrived at 5-years-old.
Data for age of first exposure to English was reported for 23 ELLs. Two children were
first exposed to English at birth, 1 at 12 months, 1 at 2-years-old, 2 at 3-years-old, 10 at
4-years-old, and 6 at 5-years-old. Thus about 70% of the ELLs for whom it was reported
were first exposed to English at age 4 or later. For the 10 children whose first exposure to
English was at 4-years-old, 3 were born in Mexico and 7 in the USA. The 6 children
whose first exposure to English was at 5-years-old are assumed here to have been
essentially Spanish monolinguals at their time of enrollment in kindergarten. Of them, 4
were born in the US, and 2 were born in Mexico.
Of these same 23 ELLs, nine had attended US preschools. Four children attended
Spanish-English bilingual programs, four children attended an English only program, and
for one child, preschool language was not reported. One child, from this subset of 23
children, was repeating kindergarten at the time of our study.
Monolinguals
English. The 30 English-speaking monolingual children (M = 68.4 mos; SD = 4.7
mos) were also enrolled in kindergarten at one of the same two public elementary schools
in Memphis, TN as the bilingual learners. They came from English-speaking homes.
Parents also completed a similar questionnaire to gather demographic information (Table
1). Fifteen children had attended preschool. Thirteen children had no preschool
experience and for 2 children, preschool attendance was not reported.
Spanish. The Spanish-speaking monolingual children were enrolled in first grade at
an elementary school in Guadalajara, Mexico where kindergarten is not offered in public
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schools. These children were not reported to be receiving any non-Spanish instruction or
input. The Spanish-monolingual children (M = 78.1 mos; SD = 5.2 mos) were
significantly older than their bilingual peers (M = 67 mos; SD = 3.7 mos), t(57) = 9.418,
p < 0.001, d =2.49; however, for all our groups (monolingual Spanish and English as well
as ELL), this was the first experience with formal schooling. Age was controlled for in
comparisons of the ELL and Spanish monolingual groups.
Data Collection
A single-word repetition task was administered to elicit productions from the children
at early kindergarten (October-November) for the ELLs and English-speaking
monolingual children. The task was conducted once each with the 30 monolingual
English, 29 monolingual Spanish, and twice each (once in each language) for the 30 ELL
children, for a total of 119 sessions of testing to be evaluated.
The task included 42 English words and 30 Spanish words. These words were
developed to represent common words in each language of three syllables or less. They
were selected to facilitate several comparisons of cross-linguistically different consonants
and vowels, where negative transfer was a possibility. For the purposes of this study, only
words containing the flap phoneme in Spanish and the flap allophone in English were
analyzed. There were 17 opportunities to produce flap in Spanish and 12 opportunities in
English.
A female native-speaker of each language recorded the single-word stimuli used for
the repetition task in citation form. The recorded words were then arranged in three
randomized sets for each language so that any potential order effects would be
minimized. During the single-word repetition task the recorded words were presented to
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each child via headphones and the child repeated each word into a microphone. The
ELLs completed the task in both languages, and which language was presented first was
counter-balanced across participants. Both ELLs and monolinguals were presented one of
the three randomizations in counter-balanced order.
Dialectal variations were also considered in each language, which altered the total
number of flap targets for some children. For example, for parecer /paɾeseɾ/ [paɾeseȿ]
was treated as an acceptable variation. Production of this variant by an ELL child reduced
the total number of flap targets. For some children it was the case that more than one
accepted dialectal variation for flap was produced in the repetition task. The total number
of flap targets ranged from 12-17, dependent on participant.
Data Analyses
Following recording, the children’s productions were narrowly transcribed in LIPP
(Logical International Phonetics Programs, Delgado & Oller, 2000) using the conventions
of the International Phonetic Alphabet (IPA). The transcriptions were then analyzed using
in the same program, which offers user-based specification of analysis strategies for the
phonetic features of the IPA. The analysis was tailored to seek correct productions of flap
as well as deletions and a wide variety of possible substitutions for flap. Specific
attention was given to substitutions of [t] and [d] in English and semivowel [ʋ] (SemiV)
and liquid substitutions ([l], [r] (trill), and English [ɻ]) in Spanish.
Narrow transcription was conducted after intensive training and several passes of
reliability evaluation among transcribers. The last author, who had extensive transcription
experience, trained two other transcribers to a relatively high level. These expert
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transcribers reviewed and adjusted transcriptions provided by less-experienced
transcribers, who had also been trained by the last author. If either of the two expert
transcribers had doubts about a word, the last author served as a consensus judge. Each
such transcription was reviewed by the last author in the presence of the primary expert
transcriber, and the coding was adjusted on the basis of shared opinion after the review,
whenever possible.
The transcriptions for 76% of the sessions (91/119) were conducted “blind” with
respect to bilingual or monolingual status of children. That is to say, each utterance was
selected without knowledge of who the child was or which group s/he pertained to. Of
course any child speaking in Spanish was either a monolingual Spanish speaker or an
ELL, and any child speaking English was either a monolingual English speaker or an
ELL. Both the blind and non-blind transcriptions showed the patterns presented below.
Consequently all the data are collapsed in the report below.
Results
English: ELLs vs. English Monolinguals
The monolingual children achieved higher proportions of flap accuracy in English (M
= 0.75, SD = 0.17) than did the ELLs in English (M = 0.58, SD = 0.23), t(58) = –3.253, p
= 0.002, d = –0.85 (Figure 1) by independent samples t-test. No significant difference
was observed between the monolinguals (M = 0.14, SD = 0.13) and ELLs (M = 0.15, SD
= 0.13) on the proportion of t/d substitutions for flap t(58) = –0.352, p = 0.726, d = 0.07
(Figure 1). A significant difference, however, was observed between the monolinguals
(M = 0.003, SD = 0.02) and ELLs (M = 0.06, SD = 0.10) in terms of SemiV/liquid
substitution for flap, t(58) = 2.944, p = 0.005, d = 0.77 (Figure 2). The ELLs used
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significantly more semiV/liquid substitutions in English as compared to their English
monolingual peers.
The unexpected substitutions for each language (t/d for Spanish and SemiV/liquid for
English) were very rare in the monolinguals (as illustrated in Figure 2). As a result, the
differences in the patterns (more t/d substitutions in English, more SemiV/liquid
substitutions in Spanish) across the two languages were greater for the monolinguals than
for the ELLs.
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Figure 1. Production types across language groups. This figure illustrates the proportions
of accurate flap, substitutions, and deletions for the language groups.
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Figure 2. Key substitutions across language groups. This figure details the key
substitutions used for flap exhibited the language groups.

Spanish: ELLs vs. Spanish Monolinguals
To control for the age difference between the ELLs and the Spanish monolinguals for
Spanish comparisons, a one-way analysis of covariance (ANCOVA) was used to
compare flap accuracy between groups. The independent variable, language status, had
two levels: ELL and monolingual. The dependent variable was the proportion of accurate
flap productions, and age in months was the covariate. A preliminary analysis evaluating
the homogeneity-of-regression assumption indicated no violation. The ANCOVA showed
that the relationship between the covariate (age) and the dependent variable (flap
accuracy) did not differ significantly as a function of the independent variable (ELL vs.
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monolingual), F(1, 58) = 0.37, p = 0.55. The ANCOVA, however, was significant, F(1,
56) = 4.702, p = 0.034, ƞ² = 0.077, indicating that the Spanish monolinguals (M = 0.86,
SD = 0.19) were more accurate at producing flap than the ELLs (M = 0.73, SD = 0.17)
(Figure 1).
An ANCOVA was also used to evaluate the differences in key substitutions for flap
used in Spanish (Figure 2) while controlling for the age difference between the ELL and
Spanish monolingual children. A preliminary analysis evaluating the homogeneity-ofregression assumption indicated no violation. For t/d substitutions, there was no
significant difference between the monolingual (M = 0.009, SD = 0.03) and ELL children
(M = 0.03, SD = 0.04) after controlling for age F(1,58) = 1.21, p = 0.294, and there was
no significant age effect F(1, 56) = 0.509, p = 0.479, ƞ² = 0.009. For SemiV/liquid
substitutions, there was a nearly significant difference observed between the
monolinguals (M = 0.05, SD = 0.09) and ELLs (M = 0.10, SD = 0.11), F(1,56) = 3.50, p
= 0.067, ƞ² = 0.059 after controlling for age, and there was no significant age effect
F(1,58)= 1.278, p = 0.263, ƞ² = 0.022.
ELLs: Spanish vs. English
For the ELLs, a paired samples t-test revealed a significant difference between the
proportions of accurate flap in English and Spanish. The ELLs were more accurate in
Spanish (M = 0.73, SD = 0.17) than English (M = 0.58, SD = 0.23), t(29) = –2.79, p=
0.009, d = –0.74 (Figure 1).
Paired samples t-tests were also used to examine the differences in the proportions of
key substitutions in each language (Figure 2). The ELLs used significantly more t/d
substitutions in English (M = 0.153, SD = 0.128) than Spanish (M = 0.032, SD = 0.043),
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t(29) = 5.092, p < 0.000, d = 1.27. A significant difference was not observed between the
proportions of SemiV/liquid substitutions in Spanish (M = 0.095, SD = 0.111) and
English (M = 0.059; SD = 0.104), t(29) = –1.248, p = 0.222, d = –0.34.
A two-way repeated measures analysis of variance (ANOVA) was also conducted to
examine the interaction of the two types of substitutions used for flap (t/d or
semiV/liquid) across the two languages (English and Spanish). A significant interaction
was observed (F(1, 29) = 15.109, p = 0.001) and revealed that ELLs used a larger
proportion of t/d substitutions than SemiV/liquid substitutions in English, whereas in
Spanish they used a larger proportion of SemiV/liquid substitutions than t/d substitutions.
Thus while we might have expected the ELL children to associate flap with
SemiV/liquids in both languages (because of flap’s relation with the Spanish [r]), they
actually associated flap with t/d in their English pronunciations, reflecting the fact that t/d
are related to flap in English.
According to parent report, many of the ELLs had been exposed to some English
before starting school; therefore, we computed the patterns associated with the
substitutions separately for the 6 ELL children who started English exposure at 5 years of
age, presumably at onset of K. As for the whole group of ELLs, the interaction regarding
key substitutions (more t/d substitutions in English, more SemiV/liquid substitutions in
Spanish) was also present in the subset of the 6 who started English exposure at 5 (Figure
3).
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Figure 3. Key Substitutions exhibited by ELLs with first English exposure at age 5 years
(n = 6). This figure details the key substitutions used by the subset of six ELL children
whose first exposure to English was at five-years-old.

Transcriber Agreement
Because the great majority of the transcription was done blind with regard to
monolingual or ELL status of the children, the results showing significant differences
between monolinguals and ELLs should not have been affected by any possible
transcriber bias, and thus transcriber agreement is not a concern. In contrast, differences
within the monolingual and ELL groups for the two languages are not so invulnerable to
potential bias, since the coders could not be blinded to which language they were
transcribing. Consequently, we conducted a direct assessment of transcriber agreement.
Usually one presents such reliability data in methods, but in this case it makes sense to
present them after results because the most important issues regarding transcriber
agreement concern whether the same pattern of results would be obtained with different
transcribers. Having presented data in figures 1-3, we tested whether the same patterns
were obtained with a new transcriber.
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Fourteen files were used for this purpose. The two expert transcribers produced the
standard transcription for this subset of files, while the last author carried out the
secondary transcription, at a much later point in time, with no reference to prior
consensus transcriptions. Files used for coder agreement analysis included Spanish
monolingual children, English monolingual children, as well files from the ELL group in
English and Spanish. Agreement was calculated in the same way that flap productions
were analyzed for the data above. Both transcribers exhibited similar patterns on flap
accuracy in that both revealed higher accuracy in Spanish. In fact the secondary
transcription revealed a larger difference between the proportions of accurate flap in
Spanish than English than the standard transcription, thus suggesting even sharper
differentiation of the languages (Figure 4).
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Figure 4. Transcriber agreement: Standard and secondary transcription results on flap
accuracy. This figure shows the proportions of occurrence of accurate flap observed in
Spanish and English in the subset of reliability files coded by the standard and secondary
transcribers.

Similar patterns were also revealed between the standard and secondary transcription
regarding key substitutions in each language. More substitutions of t/d were observed in
English than Spanish, whereas more substitutions of SemiV/liquids were revealed in
Spanish than English. Again, the secondary transcription demonstrated a larger
difference in the proportions of occurrence of these substitution types than the standard
transcription, again suggesting even sharper differentiation (Figure 5).
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Figure 5. Transcriber agreement: Standard and secondary transcription results on
substitutions. This figure shows the proportions of occurrence of key substitutions
observed in Spanish and English in the subset of files coded by the standard and
secondary transcribers.

Discussion
The necessity of a strong phonological foundation for success in literacy, the limited
research on allophonic variation in bilingual children, and the conflicting status of flap in
Spanish and English prompted this study of flap allophony in English-language learners.
Given that flap is a phoneme in Spanish and an allophone of the /t/ and /d/ phonemes in
English, we thought it possible that young ELL might exhibit inconsistency when
attempting to produce the flap sound in each language, but especially in L2 English
where association of flap with semivowels and liquids would suggest negative transfer
from L1 to L2. In our study we sought to explore this potential negative transfer by
examining the accuracy of flap production in Spanish and English, as well as to draw to
comparisons between substitutions for flap by ELL and monolingual speakers of each
language.
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Overall, we observed that ELLs were significantly less accurate at producing flap than
the monolingual children in each language. It was no surprise that the ELL group was
significantly more accurate at flap production in Spanish than English, given their
relatively limited exposure to and experience with English.
The notable surprise was that in English, the ELLs’ most frequent substitutions for
flap were consistent with the monolingual English speakers’ substitutions; this pattern
contradicts the expectation of possible negative transfer that might have yielded
substitutions more like those occurring in monolingual Spanish speakers. There was no
significant difference between the ELL and English-speaking monolinguals regarding the
proportion of t/d substitutions used for flap. Both groups most frequently substituted [d]
for flap, with several occurrences of [t] for flap. This finding suggests that the ELLs, in
English, had quickly acquired some underlying knowledge of the flap’s allophonic status
and association with the /t/ and /d/ phonemes. Use of t/d as substitutes may also indicate
that the ELL group was continuing to refine their articulation of English flap and in doing
so erroneously produced [t] or [d]. It is possible that this was also the case for the
English-speaking monolingual children. Either way, it suggests the ELLs quickly adopted
a pattern like that of English speakers.
Even though the ELLs adapted quickly to English flap as being associated the /t/ and
/d/ as reflected in the large number of [t] and [d] substitutions for flap that they produced
in English, this does not mean that the children’s L1 had no effect on L2. With regard to
the other key substitution type, the ELL group used significantly more substitutions of
SemiV/liquids for flap in English as compared to their monolingual peers, suggesting a
possible influence of L1 on L2.
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In Spanish, there was no significant difference between the monolinguals and ELL
groups regarding the proportions of t/d substitutions for flap. However, a near significant
difference was observed for semiV/liquid substitutions. The ELL group used a larger
proportion of SemiV/liquid substitutions in Spanish than their monolingual peers. In
examining this key substitution type, it was observed that the bilingual learners most
frequently used [l] as a substitute for flap, while the monolingual Spanish children
substituted [r] (trill) most frequently. While [l] substitution for flap is a dialectal variation
of Puerto Rican Spanish, all of these children were speakers of the Mexican dialect of
Spanish and therefore [l] productions for flap were scored as errors. It is possible that
these children had previously encountered Spanish speakers using this feature, but we
have no way of verifying this possibility. Use of [r] (trill) for flap by the monolingual
Spanish-speakers is not surprising as previous literature has indicated Spanish-speaking
children exhibit errors on rhotics throughout first grade (Goldstein, 1995).
Overall, the findings of this initial investigation of allophony in ELLs revealed that
production of phonemic flap in Spanish and allophonic flap in English does not appear to
be problematic for children, as high levels of flap accuracy were achieved in both
languages during the first few months of kindergarten. In addition, the most commonly
used substitute for flap was [d] for both the monolinguals and ELLs in English, which
suggests that the ELLs quickly acquired an understanding of the role of flap in English
allophony. It is also of course plausible that the ELLs were influenced by the speech
patterns of their monolingual classmates and/or teachers and had heard the native
speakers sometimes use /d/ for flap.
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Conclusion
Development of a strong phonological foundation is important for young Spanishspeaking children acquiring English. While it is plausible that some of their L1
phonological knowledge may aid in the acquisition of L2 phonology, it may also result in
inconsistencies and transfer in their L2 productions. Understanding phonology, and in
turn allophony, might aid in the acquisition of reading and spelling skills. The flap sound,
allophonic in English and phonemic in Spanish, represents a difference between the
structures of the two languages. In English, flap occurs intervocalically, but in Spanish it
can appear intervocalically, word-finally, and in consonant clusters. Young ELLs must
resolve these differences implicitly in order to achieve accurate production of English
flap. It is highly unlikely that educators are teaching ELLs or monolingual children about
flap; indeed, it is unlikely that educators are aware of allophony, in general. This suggests
that children develop implicit understanding of the flap rule, in the absence of explicit
instruction, enabling them to accurately produce flap in words such as water or body. As
young ELLs transition from being oral language users to readers and spellers, they will
establish grapheme-phoneme and phoneme-grapheme connections, for example, the
relationship between flap and the two different graphemes (t and d) in English.
The ELLs in this study performed similarly to their monolingual peers in both
English and Spanish by achieving high rates of flap accuracy. Although they achieved
lower percentages of flap accuracy than monolinguals, accurate productions accounted
for the great majority of production types. In addition, the ELLs demonstrated similar
patterns of substitution to their monolingual peers. In English, both monolinguals and
ELLs most consistently substituted [d] for flap, and in Spanish, [l] and [r] (trill) were
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used most frequently for flap. Our initial investigation of flap and allophony interaction
suggests that early kindergarten-aged ELLs do not have major difficulty navigating the
flap allophony rule in English. This finding suggests that allophonic variation across
languages may not constitute a major concern for development of a phonological
foundation in a second language.
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Appendix
English Words
birdie
body
butter
party
pretty
radio
ready
recorder
rider
sturdy
tardy
water
Spanish Words
color
comedor
cortar
cura
diario
dinero
gordo
muros
paracer
perdido
recibir
sarten
tarde
torta
verdad
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Chapter 3
A Longitudinal Investigation of Allophony in English Language Learners
Introduction
Second-language learning in schools in the US is a topic of considerable interest (e.g.,
Genesee, 1985; Genesee, Paradis, & Crago, 2004; Hawkins, 2004), especially for the
many children who start school as Spanish speakers and must communicate in English in
school. These English-language learners (ELLs) substantially trail their monolingual
English peers in school starting in preschool on vocabulary (Miccio, Tabors, Páez,
Hammer, & Wagstaff, 2005). However, young ELLs seem to adapt much more quickly to
English in the phonological domain (Oller, Powers, & Jarmulowicz, 2010). By the middle
of kindergarten, their English pronunciations are mostly quite intelligible and relatively
free of foreign accent. But it seems possible that there are subtle pronunciation
difficulties that are not easily recognized, but that may have important consequences in
domains such as reading or spelling. One such possibility concerns allophonic variation, a
notable feature of English that is largely unrecognized except by linguists and child
language specialists.
Allophonic variations in pronunciation of an individual phonemic element across
phonetic contexts are sometimes quite substantial, as in the case of English /t/ and /d/.
Notably in American English these elements are usually pronounced not as stop
consonants, but as flaps in intervocalic position (“bitter” or “ladder”). Further the same
sounds vary dramatically with regard to voicing and aspiration, depending on context
(aspirated [tʰ] in “top” vs. unaspirated in “stop”, voiced [b] in “rabid” vs. voiceless in
“bid”). How do children of different language backgrounds deal with this variation when
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they learn English in school? Does it confuse them, that phonemic elements are so
variable by context, and does it create difficulties for them in reading and spelling, given
that flap is not associated with a distinct grapheme and there is no direct way to reflect
voicing or aspiration in English orthography? Such questions inspire us to evaluate the
learning of allophonic variations by English language learners (ELLs).
Previous studies of acquisition of allophonic variation have focused largely on speech
perception in monolingual infants and adults (e.g., Tsao, Liu, & Kuhl, 2004; Whalen,
Best, & Irwin, 1997) as well as children with dyslexia (e.g., Bogliotti, Serniclaes,
Messaoud-Galusi, & Sprenger-Charolles, 2008). Studies of production of allophonic
variation in second-language learners have been very few. However, a recent
investigation (Barlow, 2014) examined age of acquisition of allophonic variations in
Spanish-English adult bilinguals. Her study focused on production of /l/, a shared sound
of Spanish and English. In English, production of /l/ varies with a “light” [l], including no
velarization usually occurring in prevocalic position and a “dark” [ɫ], with substantial
velarization occurring in syllable-final position. College-aged adults with varying degrees
of bilingualism participated in the study. Some had learned English before five-years-old
(early bilinguals), while others learned English after six-years-old (late bilinguals).
English-speaking monolinguals were also included. Results indicated that bilinguals,
regardless of early or late status, exhibited knowledge of the allophonic velarization rule
in English. They produced velarization in appropriate circumstances as evidenced by a
lower-normalized second formant and a smaller difference between the first and second
formants when /l/ was in word-final position as compared to word-initial position.
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An initial investigation of allophony by Burrows, Jarmulowicz, Ethington, and Oller
(in submission) has started to fill the gap on production studies involving children. The
study focused on the potentially problematic differences between English and Spanish
with regard to the phonetic flap, which occurs as a phoneme in Spanish, but only as an
allophonic variant of /t/ and /d/ in American English. To evaluate the learning of flap
production, the study of 30 ELLs (Spanish/English) revealed that flap production in
English was not particularly problematic at early kindergarten as high proportions of
accurate flap were achieved. These children demonstrated minimal evidence of negative
transfer across their languages—if they substituted for flap in English, they did not often
use the normal substitutions for flap in Spanish (semivowels). Instead, consistent with
their English-speaking monolingual peers, they much more often substituted [t] or [d], a
pattern that suggested they understood that flap was a variant of the phonemes /t/ and /d/
in English. This study provided preliminary understanding of young ELLs’ ability to
navigate allophonic variation in a second language; however, its findings were limited to
only one point in time. The present work will provide longitudinal perspective on the
learning of allophonic variation by ELLs.
Phonological, Phonotactic, and Allophonic Differences between English and Spanish
English and Spanish have significantly different structures despite their common
Indo-European origin. English includes 24 consonantal phonemes, whereas Spanish
consists of 18. English has more than twice as many vowels as Spanish, with Spanish
employing the world’s most common vowel system: /a, i, e, o, u/. For young children
who have an established phonological foundation in Spanish as well as an awareness of
phonotactic structure, acquisition of English may present particular challenges. English
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permits many syllables with final consonants and consonant clusters, with all the
consonants of the inventory used in final position, while in Spanish, only a small set of
singleton final consonants are allowed. Additionally, English also allows for many
consonant clusters in initial and medial positions. In Spanish, consonant clusters are
relatively rare. For example, clusters that contain /s/ are not permissible in word initial
position, a fact that is reflected in the word estrella (star). A vowel always precedes an /s/
consonant cluster in Spanish. As a result, one of the stereotypical characteristics of
Spanish accent in English is the tendency to insert an epenthetic vowel before an s-stop
cluster (stopestop). The constraints imposed by Spanish phonotactic structure require
adaption by young children acquiring English as a second language in school.
The phonological and phonotactic differences between English and Spanish have
been widely examined in studies of development, while allophonic differences have not.
An allophone is a context-specific variant of a phoneme and the environment in which it
occurs governs its use. English allophonic variation is extensive (Bloch, 1941). Many
phonemes are manifest by multiple allophones depending on their position in a word. For
example, when /p/ occurs in word initial position of pot, it is produced with aspiration. In
contrast, when /p/ follows an /s/ such as in the word spot, it is produced without
aspiration. Another example of allophony is illustrated by /æ/. In the word can, the vowel
is nasalized. However, in hat the vowel is produced without nasalization.
In Spanish, allophony is not as complex as in English. Typically a more constrained
set of allophones corresponds to each phoneme. For example the five phonemic vowels
of Spanish are generally pronounced equivalently regardless of the context in which they
occur, whereas in English vowels can vary dramatically in pronunciation under the
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influence of changes in linguistic stress. Allophonic variation in consonantal production
in Spanish is also more limited across environments than in English. However, there are
some notable examples of consonant allophony illustrated by voiced stops in intervocalic
position. For example, the phoneme /ɡ/ is realized as the spirant allophone [ɣ] in agua
(water). Similarly, the phoneme /d/ is produced as [ð] in radio. However, when either of
these two consonants occurs in initial position, they remain as voiced stops, gallo
(rooster) and debajo (underneath).The example debajo also illustrates the occurrence of
the spirant allophone [ß] that corresponds to the phoneme /b/.
English and Spanish share the “flap” or “tap.” As previously mentioned, it has
phonemic status in Spanish, but is allophonic in English. In Spanish, flap can appear in
multiple environments. It can be found intervocalically in pero (but), word finally in flor
(flower), and in consonant clusters, such as carta (letter). In Spanish, flap is generally
classified as a rhotic sound and therefore is thought to be related to the trill /r/ (Lipski,
1990). The flap is characterized by a single tap of the tongue at the alveolar ridge,
whereas the trill includes multiple taps. English allophonic flap is produced in the same
way as in Spanish, but its use is more limited in comparison to Spanish. In English when
/t/ or /d/ occurs in medial position and there is stress on the preceding vowel, it becomes
flap as in butter or lady.
The degree to which sounds used differently in phonemics and allophonics in Spanish
and English, cause difficulty for young children acquiring English as a second language
is largely unknown. Previous studies of young bilingual children have revealed evidence
of Spanish-influenced English as well as English-influenced Spanish (e.g., Bedore, Peña,

37

Gillam, & Ho, 2010). The question here is what influences may occur across the two
languages with regard to flap? The prior study (Burrows et al., in submission) suggested
little negative transfer across the languages. Another question of interest is what happens
to Spanish pronunciation while English is being acquired? Studies of vocabulary and
syntax learning suggest that most children who come to school with only Spanish at
kindergarten, will prefer to speak English by early in elementary school, and will show
either attrition of their Spanish capabilities or relative loss with respect to English as time
passes (Anderson, 2002). Does the same sort of loss in Spanish occur in the phonological
domain?
Phonology, Allophony, and Literacy
Oral language production enables children with developing language abilities to
constantly learn about the sounds of their language and how those sounds can (and
cannot) be combined to form new words. Development of sound or phonological
awareness is critical for literacy tasks (Stahl & Murray, 1994) and particularly important
for children who are learning to read an alphabetic language, such as English (Anthony &
Francis, 2005). As young children learn to read, they begin to decode words using their
knowledge of grapheme-phoneme relationships (Ehri, 2005). For example, to read the
word cat children must know that the graphemes (or letters) c a t are used to represent the
phonemes (or sounds) /k/ /æ/ /t/. In turn, they will use their knowledge of phonemegrapheme relations to aid in spelling (Ehri, 2005).
Children receive explicit instruction on reading. Teachers provide information about
the most frequent sound-letter associations. For example, the letters s and c both
represent the “s” sound, but the letter c can also be used to represent the “k” sound.
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Instruction on these multiple mappings is helpful for decoding words during reading
tasks. Teachers, however, do not provide direct instruction about allophones. In fact, it
seems likely that most teachers are not even aware of allophony. Even in the absence of
explicit instruction, young children and adults alike appear to possess implicit knowledge
of allophony as they accurately produce allophones in their daily speech. Additionally,
they are able to decode words containing allophones such as flap, in little and daddy.
Allophonic variation also results from changes in lexical stress in English. When
morphemes are added or removed from a particular word, its pronunciation is often
modified. For example, the first vowel in habit is /æ/, but in the word habitual the first
vowel becomes /ǝ/. Despite these changes, the spellings of the initial vowel in habit and
habitual are maintained. Similarly, although the spellings of the words sign and signal
are very close (and the meanings are related), the initial vowel in each word is distinct,
/aɪ/ versus /ɪ/.
Purpose of the Current Study
The current study explores production of the Spanish phoneme [ɾ] and the English
allophone [ɾ] longitudinally by ELLs enrolled in English-only school programs. Patterns
of production, with a special interest in accuracy and substitutions, were examined across
three different dates: early kindergarten, late kindergarten, and fourth grade. Comparisons
to English monolingual children were made at each date to determine if ELLs were
performing similarly to their peers. By evaluating pronunciation of target flaps in both
languages, it was possible to address both the growth of English capability and the
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possible loss of Spanish capability during elementary school. The research questions
established for the current investigation were:
1) Do ELLs’ productions of English flap become more accurate over time?
2) Do ELLs’ productions of Spanish flap become less accurate over time?
3) Do the patterns of productions observed during the first test date persist at the
later test dates for both ELLs and English monolinguals?
4) Is there evidence of transfer from English to Spanish or vice versa at three test
dates? Specifically, are the flap production errors typical of Spanish found in
English and are those of English found in Spanish?
Method
Participants
Forty children participated. All had been a part of a larger initial investigation of
allophony at early kindergarten. The participants included ELLs and English-speaking
monolinguals (Table 2). Demographic information was collected via parent
questionnaires and children were tested at three different time periods: twice in
kindergarten and once in fourth grade in all cases where the children were still available
within the schools that were included in the study. Data were available at all three test
dates for 20 ELL children. The English monolingual group included 20 children for
whom data were available at early kindergarten and late kindergarten. At fourth grade,
data were available for only seven of the 20 monolingual children.
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Table 2
Demographic Information for All Participant Groups
English Language Learners
20

English Monolinguals
20

5 M, 15 F

K dates: 10 M, 10 F
4th grade: 4 M, 3 F

Early K: 66.5
Late K: 71.6
4th grade: 114.9

Early K: 67.9
Late K: 73.2
4th grade: 115.6

7 Mexico, 13 USA

n/a

Mean arrival age in the
USA (in months)

30

n/a

Mean age of first
exposure to English (in
months)

44.8
(n = 15)

n/a

5 Yes, 15 No

9 Yes, 9 No, 2 NR

Total
Gender

Mean age (in months)

Birth country

Preschool attendance

Preschool language of
2 E/S, 2 E, 1 NR
E
instruction
Note. M = male, F = female, K = kindergarten, E/S = English/Spanish, E = English, NR =
not reported

English Language Learners (ELLs)
Twenty children constituted the ELL group (M = 66.5 mos; SD = 5.6 mos). At the
beginning of the study, they were enrolled in kindergarten at one of two different public
elementary schools in Memphis, TN. All of the ELLs were of Mexican descent. Seven
children were born in Mexico with varying ages of arrival in the USA. One child each
arrived at 6 months, 12 months, and 24 months. Two children arrived at 36 months and 2
children arrived at 48 months. Thirteen children were born in the United States.
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Data for first exposure to English were reported for 15 ELLs. One child was
reportedly exposed to English from birth and another child at 2-years-old. Two children
first encountered English at 3-years-old, 7 children at 4-years-old, and 4 children at 5years-old. Just over half (55%) of the ELLs were first exposed to English at age 4 years
or later. For the 7 children whose first exposure was at 4-years-old, 2 were born in
Mexico and 5 in the USA. For the 4 children with first exposure at 5-years-old, 1 was
born in Mexico and 3 in the USA. These 4 ELLs were essentially Spanish monolinguals
at the time of enrollment in kindergarten. Information on preschool attendance was also
collected. Five children attended preschool prior to enrollment in kindergarten. Two
children attended bilingual Spanish-English programs, two attended English only
programs, and language of instruction was not reported for one child.
Monolinguals
Twenty English-speaking monolingual children (M = 67.9 mos; SD = 3.8 mos) also
attending one of the same two public elementary schools in Memphis, TN as the ELL
children were also tested. They resided in English-speaking homes and had been born in
various US cities. Nine children attended preschool programs before starting
kindergarten, while an additional nine children did not. Preschool attendance was not
indicated for two children. By fourth grade, only seven of the 20 English monolingual
children remained in the study.
Data Collection
The ELLs and English-speaking monolinguals were administered a single-word
repetition task in early kindergarten (early K) (October-November), late kindergarten
(late K) (March-April), and fourth grade. The English monolinguals completed the task
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once at each test date. The ELLs completed both English and Spanish versions of the task
each time. The task included 42 English words and 31 Spanish words that had been
selected to test for pronunciation of phonemic elements targeted as being contrastive
between the languages, with a particular focus on t’s, d’s, flaps, and trills. The words had
also been selected to represent common words in each language and did not exceed three
syllables in length in any case. They were recorded by female native speakers of each
language and arranged in one of three randomized orders for presentation to each child.
The target words were presented to each child via headphones and the child immediately
produced each word following its presentation. For the purposes of this study, only
productions of words containing flap were analyzed (Appendix). The children had 12
opportunities to produce flap in English and 17 opportunities in Spanish.
Productions that evidenced correctly pronounced dialectal variations on elements that
would typically be pronounced as flap were counted as correct. These dialect variants
altered the total number of flap targets for some children. For example, for parecer
/paɾeseɾ/ [paɾaceȿ] was considered an acceptable alternative. Production of this variant
reduced that total number of flap targets for an ELL child. For several children more than
one acceptable dialectal variant was produced during the repetition task. The total
number of flap targets, in Spanish, ranged from 12-17, depending on participant.
Data Analyses
Both the ELLs’ and English monolinguals’ productions were narrowly transcribed
using the International Phonetics Alphabet (IPA) and were entered into the Logical
International Phonetics Program (LIPP) (Delgado & Oller, 2000). LIPP allows for userbased specification of analysis strategies based on the phonetic features of IPA. The
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analyses were constructed to identify accurate productions of flap, as well as deletions,
and numerous varieties of sound substitutions for flap. Of particular interest were
substitutions of stops [t] and [d], the semiV [ʋ], and the liquids [l], [r] (trill), and English
[ɻ]. The stop substitutions were considered given their association with flap in English,
while the semiV and liquid substitutions were important because of flap’s classification
as a rhotic-like sound in Spanish and the fact that semiVs represent the most common
substitutions for flap in Spanish. Other substitutions were also tabulated.
Transcription training was carried out by the last author who is a phonetician. He
provided extensive training to two expert transcribers for the purposes of this study.
These expert transcribers participated in all the transcriptions, often providing the initial
transcript and on other occasions reviewing and modifying a preliminary transcription
that had been made by a less-experienced student who had also been trained by the last
author. The last author served as a consensus judge on words for which the expert
transcribers expressed uncertainty.
The transcriptions for 90.4% of the sessions (151/167) were conducted “blind”
regarding language status and test date of the ELLs and monolingual children.
Specifically, each utterance was transcribed without the transcriber being aware of
whether the child was an ELL or an English-speaking monolingual. In addition, the
transcriber was not aware if s/he was coding productions from early K, late K, or fourth
grade. Analyses comparing the blind versus non-blind transcriptions revealed no
significant differences and the same patterns of outcome were evident, therefore, all data
were collapsed. For a complete description of evaluation on transcription agreement
between coders, see Burrows et al. (in submission).
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Results
ELLs
The proportions of production types for the ELLs are presented in Table 3. A repeated
measures ANOVA was used to analyze each of the production types in each language
across the three test dates.

Table 3
Mean Proportions of Production Types Exhibited by Each Group

Accurate flap

ELLs English
Early Late
4th
K
K
0.61 0.63 0.80

ELLs Spanish
Early Late 4th
K
K
0.76 0.83 0.89

t/d subst.

0.14

0.22

0.15

0.04

0.04

0.01

0.13

0.12

0.08

semiV/liq. subst.

0.04

0.03

0.00

0.07

0.07

0.07

0.00

0.02

0.00

other subst.

0.06

0.08

0.02

0.03

0.03

0.01

0.03

0.004

0.00

deletions

0.14

0.06

0.03

0.09

0.04

0.02

0.09

0.07

0.04
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English Monolinguals
Early
Late
4th
(n = 7)
K
K
0.75
0.79 0.88

For accurate flap (Figure 6), Mauchly’s test for Sphericity was non-significant,
therefore Sphericity Assumed is reported. For accurate flap, a significant main effect was
observed for language F(1, 19) = 21.14, p < 0.001. The ELLs were more accurate at
producing flap in Spanish (estimated marginal mean (EMM) = 0.83, standard error (SE)
= 0.014) than in English (EMM = 0.68, SE = 0.03). A significant main effect was also
observed for time F(2, 38) = 15.088, p < 0.001. Pairwise comparisons revealed that flap
was more accurate at fourth grade (EMM = 0.85, SE = 0.024) than early K (EMM = 0.68,
SE = 0.027) (p < 0.001). Flap was also more accurate at fourth grade than late K (EMM =
0.73, SE = 0.025) (p < 0.01). No significant interaction was observed between language
and time.

1
0.95
0.9
0.85
0.8
0.75
0.7
0.65
0.6
0.55
0.5
English

Spanish

Early K

Late K 4th Grade

Figure 6. Accurate flap: Estimated marginal means for language and time. Error bars
represent standard errors.
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For t/d substitutions (Figure 7), Mauchly’s Test for Sphericity was significant,
therefore Greenhouse Geisser is reported. For t/d substitutions, a significant main effect
was observed for language F(1, 19) = 51.422, p < 0.001, but not for time. Significantly
more t/d substitutions were used in English (EMM = 0.17, SE = 0.019) than Spanish
(EMM = 0.03, SE = 0.005). No significant interaction between language and time was
observed. For semiV/liquid substitutions (Figure 7), Mauchly’s Test for Sphericity was
non-significant, therefore Sphericity Assumed is reported. A significant main effect for
language was observed F(1,19) = 21.16, p < 0.001, but not for time. Significantly more
substitutions of semiV/liquids were used in Spanish (EMM = 0.07, SE = 0.009) than
English (EMM = 0.023, SE = 0.006). No significant interaction was observed between
language and time.

0.25
0.2
0.15

0.1
0.05
0
t/d
t/d
substitutions substitutions
English
Spanish

semiV/liquid semiV/liquid
substutions substutions
English
Spanish

Figure 7. t/d and semiV/liquid substitutions: Estimated marginal means for language.
Error bars represent standard errors.
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For other substitutions (Figure 8), Mauchly’s Test for Sphericity was non-significant,
therefore Sphericity Assumed is reported. A significant main effect was observed for
language F(1,19) = 7.139, p < 0.05 and time F(2, 38) = 3.428, p < 0.05. Other
substitutions were used more frequently in English (EMM = 0.05, SE = 0.011) than
Spanish (EMM = 0.03, SE = 0.007). Pairwise comparisons revealed that more other
substitutions were used at late K (EMM = 0.05, SE = 0.012) than fourth grade (EMM =
0.014, SE = 0.005) (p < 0.05). No significant interaction was observed between language
and time.

0.08
0.07
0.06
0.05

0.04
0.03
0.02
0.01
0
English

Spanish

Early K

Late K 4th Grade

Figure 8. Other substitutions: Estimated marginal means for language and time. Error
bars represent standard errors.
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For deletions (Figure 9), Mauchly’s Test for Sphericity was non-significant, therefore
Sphericity Assumed is reported. A significant main effect was observed for time F(2, 38)
= 13.27, p < 0.001, but not for language. Pairwise comparisons revealed that fewer
deletions were used at late K (EMM = 0.048, SE = 0.011) than early K (EMM = 0.114, SE
= 0.019) (p < 0.05) and fewer deletions were observed at fourth grade (EMM = 0.022, SE
= 0.01) than early K (p < 0.01). No significant interaction was observed between
language and time.

0.14
0.12
0.1
0.08
0.06
0.04
0.02
0
Early K

Late K

4th Grade

Figure 9. Deletions: Estimated marginal means for time. Error bars represent standard
errors.

English Monolinguals
Proportions of production types exhibited by the English monolinguals are shown in
Table 2. A repeated measures ANOVA for each production type revealed no significant
main effect for time. Statistical comparisons were not conducted using the fourth grade
data due to the small number of English monolinguals that were still available for testing
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in the schools at that test date. However, descriptive comparisons for the fourth grade
data vs. data collected at both kindergarten dates indicated accurate flap productions
increased from kindergarten to fourth grade. In accord with the same sort of informal
description, proportions of t/d substitutions decreased from K to fourth grade. There were
only four semiV/liquid substitutions, and they occurred only at late K. Other substitutions
and deletions appeared to decrease from K to fourth grade.
Comparisons Across Groups
ANOVAs were used to evaluate differences in production types between the ELLs
and English monolinguals at early K and late K, where there were 20 children in each
group at both ages. At early K, the English monolinguals (M = 0.75, SE = 0.042) were
more accurate at flap production than ELLs (M = 0.61, SE = 0.049) F(1, 38) = 4.79, p <
0.05. As at early K, the English monolinguals (M = 0.79, SE = 0.039) were significantly
more accurate at flap production than the ELLs (M = 0.63, SE = 0.043) F(1, 38) = 7.94, p
< 0.01 at late K (Figure 10).
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1
0.95
0.9
0.85
0.8
0.75
0.7
0.65
0.6
0.55
0.5
ELLs in
English

English
monolinguals

ELLs in
English

Early K

English
monolinguals
Late K

Figure 10. Accurate flap: ELLs in English vs. English monolinguals. Error bars represent
standard errors.

No significant differences were observed between the groups for t/d substitutions at
early K. The ELLs (M = 0.22, SE = 0.034) used significantly more t/d substitutions than
the English monolinguals (M = 0.12, SE = 0.029) F(1, 38) = 5.39, p < 0.05 at late K
(Figure 11).
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0.3
0.25
0.2
0.15
0.1
0.05

0
ELLs in
English

English
monolinguals

ELLs in
English

Early K

English
monolinguals
Late K

Figure 11. t/d substitutions: ELLs in English vs. English monolinguals. Error bars
represent standard errors.

At early K the ELLs (M = 0.043, SE = 0.015) used significantly more semiV/liquid
substitutions than the English monolinguals F(1, 38) = 8.59 p < 0.01, who in fact never
produced a semiV/liquid substitution for flap. At late K, no significant differences were
observed between groups for semiV/liquid substitutions, although the proportions of
these substitutions were very small in both cases (Figure 12).

52
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0.02
0.01

0
ELLs in
English

English
monolinguals
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Early K

English
monolinguals
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Figure 12. semiV/liquid substitutions: ELLs in English vs. English monolinguals.
Error bars represent standard errors.

No significant difference in other substitutions was observed at early K. The ELLs (M
= 0.08, SE = 0.02) used significantly more other substitutions than their English
monolingual peers (M = 0.004, SE = 0.004) F(1, 38) = 11.09, p < 0.01 at late K (Figure
13). No significant differences were noted between groups for deletions at either early K
or late K (Figure 14).

53

0.12
0.1
0.08
0.06
0.04
0.02

0
ELLs in
English

English
monolinguals

ELLs in
English

Early K

English
monolinguals
Late K

Figure 13. Other substitutions: ELLs in English vs. English monolinguals. Error bars
represent standard errors.
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Figure 14. Deletions: ELLs in English vs. English monolinguals. Error bars represent
standard errors.
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The seven English monolinguals showed higher accuracy scores in English than the
20 ELLs at fourth grade, but again the small sample size invalidates a formal statistical
comparison. The ELLs and the English monolinguals continued to use t/d substitutions,
as well as deletions. However, deletions accounted for less than 5% of productions for
both groups. Neither group showed semiV/liquid substitutions and the ELLs used a very
small number of other substitutions.
Discussion
This research sought to determine longitudinally the adaptability of ELLs to the
potential quandary posed by differences between the use of flap in their native language,
Spanish, and the use of the same element in their new target language, English. An initial
study of this issue in young children conducted by Burrows et al. (in submission)
suggested that adjustment to the English flap, which occurs only as an allophonic variant
of /t/ and /d/, seemed fairly fast. Even in the first semester of kindergarten, ELLs
pronounced flaps correctly in most cases, and when they substituted for the flaps, the
most common replacements were [t] or [d], the kinds of replacements that occur most
commonly in monolingual English-speaking children. The ELLs tended to show even
higher accuracy on flap in Spanish, where the element is an independent phoneme rather
than an allophone of some other phoneme, and when they substituted for flap, [t] and [d]
were rare replacements.
But the prior study evaluated only the first semester of kindergarten. Data were
available at the second semester of kindergarten and at fourth grade for a substantial
subset of the children in the original study. Here we evaluated the data from all three
points in time (early K, late K, and fourth grade) with particular interest in how the
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children fared as the progressed into elementary school in both English and Spanish,
especially as exposure to and experience with English increased.
Of all the observed production types, accurate productions accounted for the largest
proportions at each test date in both languages. ELLs’ attained high levels of accuracy in
their productions of Spanish phonemic flap and English allophonic flap, even at early
kindergarten. Accuracy in English improved from kindergarten to fourth grade as
expected, suggesting increased knowledge of and quick adaptation to one aspect of
English allophony. Somewhat surprisingly, Spanish accuracy improved over time as well.
We had suspected possible loss of accuracy in Spanish as the children were presumably
increasingly favoring English. The ELLs were enrolled in English-only classrooms and
were not receiving any Spanish language instruction. Previous investigations of ELLs
have observed loss of first language skills in areas such as vocabulary and grammar (e.g.,
Anderson, 1999, 2002), however such loss did not appear to occur in flap production. It is
possible that age and more experience with language, in general, contributed to the
increases in accuracy observed in both languages.
Substitution patterns in English were similar for the ELLs and English monolinguals,
which differed from the expectation that children might show a negative transfer effect
from Spanish, in which case they might have substituted more semiV/liquids in their
English productions. Instead they followed the English error pattern of [t] and [d]
substitutions, suggesting an understanding of flap’s relationship to the English stop
consonants /t/ and /d/, as well as recognizing the specific environment in which flap
occurs. Similarly, their use of semiV/liquid substitutions much more frequently than [t]
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and [d] in Spanish seems to indicate an understanding of flap’s association with rhoticlike sounds in that language.
To put the English learning of flap by the ELLs in practical perspective, it is worth
noting that at no age did they trail the monolinguals by large amounts in accuracy, and by
fourth grade they had reached the level of accuracy of the English monolinguals at late
kindergarten. As for substitutions, the ELLs mimicked the pattern of the English
monolinguals, with [t]/[d] substitutions predominating, especially at late K. It is hard to
imagine that the ELLs productions of flap in English would have created any significant
intelligibility issue, because their pronunciations were so similar to those of the
monolingual English children even at early K.
Interestingly substitutions of semiV/liquids for flap were present in the ELLs’ English
productions at both ages of kindergarten, diminishing to zero by fourth grade. Initially,
we had expected that semiV/liquid substitutions might be used fairly equally in Spanish
and English under the influence of the ELLs’ established Spanish phonological systems.
However, the ELLs used more of this substitution type in Spanish than English at each
test date and more [t]/[d] substitutions than semiV/liquid at all ages for English. The fact
that the ELLs used more semiV/liquid substitutions in English than the monolingual
English speakers suggests that even though the magnitude of the effect was small, there
was indeed some negative transfer from Spanish in the children’s treatment of English
flaps. This negative transfer effect seemed to disappear by fourth grade. In Spanish, in
contrast, semiV/liquid substitutions for flap were used at a consistently higher level at all
three test dates, suggesting that the ELLs were influenced by flap’s association with
rhotic-like sounds in Spanish.
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Other substitutions were occasionally evident in the ELLs’ productions, but
proportions were relatively minimal in both languages especially considering the fact that
they represented a wide variety of phonetic elements not obviously related to flap, and
accounted for less than 2% of productions in English and in Spanish by fourth grade. The
English monolinguals also exhibited the use of other substitutions for flap, but again,
occurrence was minimal.
For the ELLs, in English and Spanish, and the English monolinguals, deletions
decreased across the follow-up test dates mirroring the increases observed for accurate
productions. Although deletions accounted for a small proportion of productions for each
group, their occurrence reveals that children continued to omit sounds throughout the
language acquisition process, regardless of their bilingual or monolingual status.
Limitations
There were several limitations in this study. First, this work explored only one aspect
of allophonic variation for the English-Spanish comparison, the case of flap. English also
includes very salient allophonic variation in vowels, which for example shift qualities
under the influence of lexical stress. Such allophonic variation is far more limited in
Spanish, and future work on English-Spanish comparison in bilingual development is
planned for these differences in vowel allophony. Similarly, while the present results
were encouraging with regard to maintenance of Spanish pronunciation in the children,
the work did not specifically address Spanish allophones, for example the spirant
counterparts of the voiced stops. It is seems especially likely that if Spanish production
were to come under the influence of negative transfer from English, it might affect
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precisely these allophones, since mispronouncing them as stops would be unlikely to
affect intelligibility while reflecting English-influence in Spanish.
The second limitation of this investigation was that it examined typically-developing
children only. Our findings indicated that flap production was not particularly
problematic for this population. However, it is unknown if this would also be the case for
children, bilingual or monolingual, with speech and language disorders.
Third, the task employed in this study was limited. All productions of flap were
elicited by repetition of recorded stimuli. This type of elicitation may have positively
influenced accuracy, especially for children who were good imitators. Additionally, all
the stimuli were real words in either English or Spanish. At this juncture, we do not know
whether children’s familiarity with the words might have affected their productions.
Implications
Understanding that the flap sound can be represented by the graphemes t or d in
English is necessary for spelling words that are pronounced with flap. Similarly for
reading, children who see a t or d in a word where flap is the phonetic target may need to
know that flap corresponds to the sounds “t” or “d”. Children’s awareness of allophony
appears to develop implicitly, as evidenced by the longitudinal results of this production
study. Although they were not asked to read or spell any words containing the flap sound,
the children’s accurate productions suggest an understanding of this specific allophonic
rule of English, and that the understanding is achieved by most ELLs within a few
months of entering kindergarten.
The overall findings and patterns observed in this investigation as well as Burrows et
al. (in submission) add to the growing research literature on language development in
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Spanish-English bilingual children, which contends that a bilingual child should not be
viewed as two monolinguals in one person (Grosjean, 1989). The ELLs in these studies
of phonetic flap achieved high levels of flap accuracy, but were not as accurate as their
monolingual peers. Similarly, they used the same types of substitutions as their
monolingual peers, but more frequently. Further, accuracy levels for monolinguals in
Spanish as revealed in Burrows et al. (in submission) were also higher than for the ELLs.
These patterns demonstrate that while some aspects of bilingual language development
are similar to monolingual development, the process is not identical, and the two
languages seem to interact bidirectionally (Fabiano-Smith & Barlow, 2010; FabianoSmith & Goldstein, 2010; Paradis, 2001).
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Appendix
English Words
birdie
body
butter
party
pretty
radio
ready
recorder
rider
sturdy
tardy
water
Spanish Words
color
comedor
cortar
cura
diario
dinero
gordo
muros
paracer
perdido
recibir
sarten
tarde
torta
verdad
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Chapter 4
General Conclusion
I was the primary contributor to this body of research. I was responsible for the
majority of phonetic transcription and development of the rules for transcript analysis. I
was also responsible for organizing the data for analysis, running the statistical analyses,
interpreting the results, and writing the papers. My co-authors provided assistance and
feedback at each of these stages.
The two papers included in this dissertation focused on the acquisition of allophonic
variation involving phonetic flap between Spanish and English. Flap, is a phoneme in
Spanish and an allophone in English. Production of this sound was studied in Englishlanguage learning children whose first language was Spanish. A single-word repetition
task was administered to elicit productions of flap, and productions were transcribed
phonetically to determine accuracy and identify substitution patterns.
In the first paper, we observed that English-language learners (ELLs) achieved high
levels of flap accuracy at early kindergarten in both English and Spanish. They achieved
a greater proportion of accurate flap productions in Spanish than English, which was
expected given their limited exposure to and experience with English. Additionally, the
ELLs performed similarly to, but were less accurate than their English-speaking
monolingual peers and their Spanish-speaking monolingual peers. The patterns of
substitution observed were largely consistent with the sounds that flap is associated with
in each language, stops in English and rhotic-like sounds in Spanish. Minimal evidence
of negative transfer was present, such as semiV/liquid substitutions used for English flap
and substitutions of t/d used for Spanish flap.
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In the second paper, flap production by ELLs was examined longitudinally at three
different dates. Similarly to the previous study, high levels of flap accuracy were
observed at each date. English accuracy improved from kindergarten to fourth grade.
Surprisingly, Spanish accuracy improved from kindergarten to fourth grade. Given
previous research findings of first language loss in areas such as vocabulary, it was
surprising to observe that the phonological skills associated with flap production
appeared to remain intact. Comparisons to English monolinguals revealed that the ELLs
achieved the same level of flap accuracy in fourth grade attained by the English
monolinguals at late kindergarten. Patterns of substitution were aligned with the sounds
that flap is associated with in each language. In Spanish, the ELLs consistently
substituted semiV/liquids for flap at each of test dates and, in English, they consistently
substituted t/d. In fact, ELLs’ use of t/d substitutions for flap in English increased from
early to late kindergarten. Evidence of a small amount of negative transfer was observed
at both kindergarten dates, but was absent by fourth grade.
This investigation was not without its limitations. It explored only one aspect of
allophonic variation, the case of flap. Investigating production of other allophones could
provide additional insight into ELLs’ abilities to navigate allophonic variation in English,
such as vowel changes due to shifting lexical stress. Similarly, there is need to consider
production of Spanish allophones, for example the spirant counterparts of the voiced
stops. If negative transfer were to occur from English to Spanish in the domain of
allophony, this seems a likely place that it might occur since mispronunciation of the
allophonic spirants as stops would not likely impair communication, and would be
consistent with English-influenced Spanish.
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Another significant limitation of this investigation was the examination of allophonic
variation in typically-developing children only. Our findings indicated that flap
production was not particularly problematic for this population. However, it is unknown
if this would also be the case for children, bilingual or monolingual, with speech and
language disorders. This study was also limited in that productions of flap were elicited
using a repetition task. This type of elicitation may have positively influenced accuracy,
especially for children who were good imitators. This study was also limited in that
Spanish monolingual comparison data were only available for one test date. A full
comparison of interaction between the languages requires comparison data on
monolinguals from both languages.
The outcomes of these papers provide an initial understanding of how young ELLs
navigate differences in allophonic variation between two languages, which is important
for oral production and later literacy. The findings also add to the research literature on
bilingual phonological development. Although the ELLs performed similarly to their
monolingual peers, their productions were less accurate, which further suggests that
bilingual development is similar, but not identical, to monolingual language
development. The pattern adds to the growing body of information suggesting
bidirectional interaction between the two languages of bilinguals (Sebastián-Gallés &
Kroll, 2003).
Accurate flap production improved over time and flap production was largely
accurate, even in early kindergarten, presumably when understanding of English
language structure was limited. Minimal evidence of negative transfer was observed;
however, by fourth grade it was no longer present, suggesting the role of flap in both
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languages had been substantially mastered. Overall, it appears that negotiating allophonic
variation between languages may not present a significant challenge for young typicallydeveloping children acquiring English as a second language; thus, based on the present
study there appears to be no apparent need for educators to devote instructional time to
teaching allophonic variants. Understanding of allophonic variation, at least for the case
of flap, develops implicitly and production accuracy improves over time.
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